In rat liver mitochondria all nucleoside diphosphate kinase of the outer compartment is associated with the outer surface of the outer membrane.
Data on localization of nucleoside diphosphate kinase (NDPK) in the outer mitochondrial compartment are contradictory. We have demonstrated that repeated quintuple wash of a mitochondrial pellet (protein concentration is about 2 mg/ml) solubilized only 60% of total NDPK activity. Since no release of adenylate kinase, the marker enzyme of the intermembrane space, was observed, it was concluded that the solubilized NDPK activity was associated with the outer surface of the outer mitochondrial membrane. Treatment of mitochondria with digitonin solutions in low (sucrose, mannitol) or high (KCl) ionic strength media revealed that solubilization of remaining NDPK activity basically coincided with the solubilization curve of monoamine oxidase, the marker enzyme of the outer mitochondrial membrane, but differed from solubilization behavior of adenylate kinase and malate dehydrogenase. We concluded that the remaining NDPK activity was also associated with the outer mitochondrial membrane and electrostatic interactions were not essential for NDPK binding to mitochondrial membranes. Results of polarographic determination of remaining adenylate kinase and NDPK activities of mitochondria incubated in ice for different time intervals and subjected to subsequent centrifugation suggest that all NDPK activity of the outer compartment of rat liver mitochondria is associated with the outer surface of the outer mitochondrial membrane. We suggest the existence of at least three NDPK fractions. They represent 70, 15, and 15% of total NDPK activity of the outer compartment and differ by tightness of membrane binding.